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CONS T I TUT I ON : ^ r mTnal^ )(2^ a n d_(2t)) are prov ided in the central areas and 
near the width ends of the breads of (Mnecjg ^ partitioTi the 

grounding land together with the width ends of the treads, and extend staggering in 
a slight inclination to a tire equatorial surface. And the plural main grooves 2 
are made in the length and the inclination which can position both dead-end 
terminals 2a and 2b along the front to the rear side of the tread across the 
grounding length L of the tread, in the dynamic adding radius of the tire, 
constantly. Furthermore, along the area from the dead-end terminals 2b near the 
tread ends ^or_the^ terminals, to the side wall side, 

relatively QiarrowX^ extending on the tire equatorial 

surface at a gentle slope are provided at least one groove to each dead-end 
terminal 2b. Consequently, a high wet charasteristics and a low noise can be 
obtained compatibly without reducing other important functions. 
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r^ww^VT U ^ er dynamlC l0ad radlUS and haVe such an an 9 le and l^gth 
that both the dead ends are present in the ground-contact area. 

run^f^h^H V i Cin i, ty ° f Sither tread Sdge ' at least one narrow b "ncn groove 

end ffT if ? ° r near " t0Ward SidS Wal1 S6Ction be y° nd the tread 
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?hus doer^rJ^ 5 911916 Pr ° dUCeS 1SSS lmpaCt n ° ise at ^ound contact and 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] wearing on the high-class high performance car which improved until the high movement 
engine-performance tire, i.e., performance-traverse ability, reached the highest level - in the pneumatic tire improved so that 
access may be suited, it is going to propose the pneumatic tire which materialized the radical design about the tread pattern which 
does not sacrifice main functions, but carries out and is compatible in the high wet engine performance and pattern noise 
reduction. 
[0002] 

[Description of the Prior Art] In order to be compatible in an improvement of the wet engine performance and pattern noise 
reduction, the pattern which combined the straight major groove and the inclination slot on the directivity is common as shown in 
JP,4-1920,A. 

[0003] Moreover, in order to improve hydroplaning-proof nature among wet engine performance in this case, even if it is 

effective to increase a groove surface product (negative), a noise is as getting worse already being known 

[0004] 

[Problem(s) to be Solved by the Invention] The knowledge of wastewater nature becoming good was carried out as a result of 
experiment examination of artificers by combining the super-inclination slot of the high angle type which in addition to the 
inclination slot of the usual directivity was expensive for only a pair becoming in the direction of a path of a tire, that is, set the 
inclination of an inclination slot as the shallow include angle to the equatorial plane of a tire. 

[0005] That is, although it becomes advantageous in respect of wet wastewater to combine a super-inclination slot in addition to 
the usual directivity inclination slot, there is anxiety to which it is hard to expect the pitch variation effectiveness from with the 
need of setting up pitch die length greatly in order to secure sufficient block rigidity, if the combination is caused how on the other 
hand, therefore a noise gets worse too. 

[0006] Then, it is the purpose of this invention to give the tread pattern which needs to attain low noise-ization, securing the high 

wet engme performance, and can realize this coexistence advantageously 

[0007] 

[Means for Solving the Problem] This mvention offers the tread which touches a road surface on the crown section which makes 
the shape of a toroid and straddles between the sidewalls of a pair. This tread By arrangement of the inclination major groove of a 
large n umbe rjis^ar^ ^ of a tread in each-other difference to right and left o f the tread cross 

direction at a shallow include angle to the equatorial plane of a tire, respectively In the pneumatic tire wnich classifies a 
touch-down land part and changes by these inclination major groove and **** of a tread An inclination major groove has a 
de_ad-end terminal the central region of aJreaa\ and near the *^** of a tread, respectively. And it grows into the die length and the 
inclination in which the plurality of the inclination major grooves of above-mentioned a large number surpasses the touch-down 
length under the dynamic load radius of a tire to constant, and may locate the both sides of a top Noriyuki stop terminal in it over 
that order. **** of a tread is substantially surpassed near **** of a.tread from an inclination major groove top Noriyuki stop 
terminal thru/or its near. And between side wall sides C ottoni^ a pneumatic tire characterized by growing into combination 
arrangement with the comparatively(narrow^ addressing to one at least prolonged with a loose 

inclination to the equatorial plane of a tire. It has ****** to which an inclination major groove faces mutually and curves to 
concave in a convex and width-of-face one end of a tread in the central region of a tread, respectively and which surged loosely 
here, The inclination major prb ove which adjoins each other mutually becomes combination my g^ent ^th&ebrmching 
minor groove addressed 10 two or more | which ciassiry mutual spacing of each' orancmngmm^^ 

parts ], It becomes mutual arrangement with the addition minor groove which the branching minor groove in the inclination major 
groove which adjoins each other mutually isolates those mutual spacing from an inclination major groove, and classifies into 
division into equal parts mostly, And it is suitable to have the extension to which a branching minor groove intersects an 
inclination major groove, and extends toward the central region of a tread and which consists of a more nearly narrow- width rill. 
[0008] The tread pattern based on this invention was illustrated to dra win fi JL, a nd 2 and 3. The basic configuration of a 
pneumatic tire to which these tread patterns are applied The crown section which makes the shape of a toroid and straddles 
between the sidewall of a pair, and these It reinforces with the carcass of the radial structure which consists of ply of the code 
which rolled back and fixed around the bead core laid under the toe of bead of a sidewall section inner circumference edge. 



1 of 5 



11/10/04 4:57 PM 



http://wvvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



Moreover, are mixed with the surroundings of the crown section by whenever [ corniculus ] to the flat surface which usually 
includes the central periphery. It cannot be overemphasized anew that it comes to reinforce the tread offered on the crown section 
with arrangement of the belt which becomes the two or more layers intersection product layer of a mutual parallel arrangement 
code, and a reinforcement member may be further arranged suitably by it at the ply edge of a toe of bead, the belt edge of the 
crown section, or its periphery. _ 

[0009] In each drawing, an ^clmatio^i^ ^ and@We set to the dead-end terminal, a tread and 2 set 3 to a 

branching minor groove, drawing 2 , and^in one in drawing,QaJis the extension of a branching minor gro ove, and 4 is an 
addition minor groove in drawing 1 and 3 . " - " " " 

[0010] In drawing 1 and 3 the i nclination maj or proove 2 As opposed to ma king ea ch-other difference to crosswise right and left 
of a tread 1 , respectively, and extend ing from the CQn ^ a l^&21^1 L * 1 ^ j(g^^ gslant to them at a shallow include angl e, to 
the flat surface (tire equatorial plane) whicnlncmcfesme eq^aWolTureTver both dead-ends edge 2a the central region of a 
tread 1 , and near the **** of a tread 1 , and 2b Although a difference is included in the shape of [ which is prolonged along with 
the **** ** curve which the inclination major groove 2 faces mutua lly by ^^higg, and curves to concave in a conve x and 
width-of-face one end of a tread 1 in the central region of a tread l^espectfvely, and which surged loosely ] a quirk It is common 
to the point which becomes the die length in which the plurality of the inclination major grooves 2 covering a large number 
surpasses the touch-down length (L: refer to drawing 1 ) of the tread 1 under the dynamic load radius of a tire to constant by the 
whole tread 1 , and the both sides of top Noriyuki stop terminal 2a and 2b may be locate over that order, and an inclination. 
[001 1] saying [ the central region of a tread 1 ] here - one half of the touch-down width of face of a tread 1 (it is called "tread half 
width" below and W shows) ~ further - about - it is ** from the tire equator about one half at right and left, respectively - it is 
the strip region virtually classified by the shining tread peripheries c and c (refer to drawing 1 ), and a tread 1 is formed with a 
lateral area until it results in **** e an d e of the tread 1 of the both sides. ~ ~ — 

[QQ121 Dr awing 1 and in the case of 3, ffithougr) dead-end terminal 2a of the inclination major groove 2 becomes the L 

Gfflsymmetii cal] ^ inclined toward right-hand side in drawing, it can be considered as the alignment arrangement \ 

which taceTacross a tire equatorial plane as shown in drawing 2 . J 
[UU1 3 1 t he inclination major groove 2 from dead-end terminal 2b near tread **** e thru/or its near Surpass **** e of a tread 1 
substantially and it crosses between sidewall sides. Addressing to at least one prolonged with a loose inclination to the equatorial 
plane of a tire, drawing 1 ,.and on the left-hand si de of 3, addre s sing to th r ee, On ^ ftlenght-hand side by addressing to one, and 
drawing 2 , right and left have the comparatively farrow- widtjg&n^^ to two. These branching 

minor grooves 3 can offer drawing 2 and an extension whicliconsTsts of thVnarrow^wldth rills 3a, 3b, and 3c or 3a, 3b, 3c, and 
3d rather than it intersects the adjoining inclination major groove 2 and is extended toward the central region of a tread' 1 like 3. 
[0014] Carry out to two or more [ divide mostly mutual spacing of each branching minor groove 3 equally about the inclination 
major groove 2 which the branching minor groove 3 adjoins mutually in any case, and classify ], and **** is made good at 
combination arrangement with the inclination major groove 2. On the left-hand side of drawing 1 and 3, it is the example which 
diyjjgd riglrt an d left i nto two equally in three division into equal parts and drawing 2 , and is the example which arranged the 

\^iti^^^^^v^)which drawing 1 and in the case of 2 divides mutual spacing of the branching minor groove 3 on the 
ri^Pnandsiae of drawing into two equally, and is isolated from the inclination major groove 2. 

[0015] In the place described above, the inclination major groove 2 considers more preferabl y 30 degrees or less whenever [ to 
the equatorial plane of the tire / shallow tilt-angle ] as alternate arrangement at 5-20 degrees at right and left of the cross direction 
of a tread 1 . In addition, what is necessary is just to make it becom e 5-20 degrees per [ in the both sides of a curving point ] 
concavo-convex both curves in the example of drawing 2 by the average of the crossing angle over the equatorial plane of the tire 
of each tangent in 2 grade equinoctial point of the die length of them. Moreover, to the equatorial plane of a tire , the branching 
minorg-oove3and the addition minor groove 4 are 30 degree s or more in include angle, and are taken as tfiean-angement which 
so does not penetrate the touch-down length L ofTtreaTT"*^^ 

[0016] The rills 3a, 3b, and 3c as an extension of the inclination major groove 2, the branching minor groove 3 and the addition 
minor groove 4, and the branching minor groove 3, or 3d When it says concretely with a narrow flute width in order of the 
above-mentioned listing, the inclination major groove 2 receives this 5% to 1 5% of the half width W of a tread 1 . The branching 
minor groove 3 and the addition minor groove 4 To the flute width of the inclination major groove 2, with 20 - 40% of flute width, 
atjeast 2mm which closes and is not put together during the touch-down at the time of a tread 1 receiving a dynamic load is made' 
into a minimum, and about Rills 3a, 3b, and 3c or 3d, it is still narrower, and may be 15% - 30% to the flute width of the 
inclination major groove 2. 

[0017] It is **** better ** to prepare by the narrow width of face (about 1mm) which closes SAIPU S extended almost in 
parallel with the branching minor groove 3 or the addition minor groove 4 during the touch-down of a tread 1, and is put together 
from dead-end edge 21ocated in central region of tread 1 of inclination major groove 2 as thin line showed to drawing 1 and 2 a, 
and to divide the touch-down land part between the inclination major grooves 2 along with the surroundings of a tread 1 . 
[0018] The ratio of the sum total area of an inclination major groove [ as opposed to **** better ** and a slot gross area in the 
ratio to the sum of the slot gross area and land part gross area of the negative ratio of the tread 1 by the above-mentioned slot 
arrangement, i.e., a slot gross area, considering as within the limits of 0.25-0.35 ] is 0.7. Not turning the bottom is desirable 
[0019] 
[Function] 

1) In this invention, in order to maintain sufficient wet engine performance, it is common to have an inclination major groove with 
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directivity and to set a negative ratio to 0.25-0.35. 

[0020] 2) For the flow of the water in a tread ground plane, central **** of a tread is [ a tread lateral area ] the other side to the 
side at a larger include angle than it in 0 degree - 30 degree front to the tangential direction of a tread. Therefore, it is effective for 
especially a tread central region in wet wastewater nature to have the inclination major groove of a high angle type with a quite 
small tilt angle. Moreover, the bad influence to a pattern noise has few impact components at the time of touch-down few because 
of a high angle type. 

[0021] 3) And it becomes yes, possible [ the inclination major groove of an angle type ] to achieve the wastewater function in the 
tread which changes to a straight major groove which meets the conventional tread periphery by extending continuously toward a 
lateral area from the central region of a tread, and securing sufficient slot volume. 

[0022] 4) At this time, it is desirable in wet wastewater nature for the ratio to the slot gross area in the whole tread of the 
inclination major groove groove surface product sum total to secure more than 0.7 %. 

[0023] 5) Yes, since wastewater sufficient because begin to kick the inclination major groove of an angle type from treading in in 
the ground plane of a tread and it is open for free passage over until is performed, At least in a ground plane, existence of two or 
more inclination major grooves is required for constant. Wa is made into 70% or more of the tread half width W so that the 
wastewater in a ground plane may be covered from ** from the tire equatorial plane of dead-end terminal 2b of the inclination 
major groove of width-of-face one end of a tread, without carrying out opening to **** of a tread with the include angle. 
[0024] 6) wastewater by the wet tread at the time of rectilinear propagation -- being related - yes, although it is about 10 minutes 
only in the inclination major groove of an angle type, a cornering wastewater function is satisfied with the need of shifting the 
frequency of an air column resonance for a passage noise reduction - as - a pitch [ at least ] shorter than touch-down length 
yes, prepare low-angle narrow-width the branching minor groove and addition minor groove which intersect the inclination major 
groove of an angle type. 

[0025] 7) At this time, since an impact chance will increase if each minor groove is too numerous, and a pattern noise gets worse, 
it is so desirable that the central region of the tread with large effect in a noise enlarges a crossover pitch and goes to **** to 
make a pitch fine. 

[0026] 8) Moreover, it is also required for a pattern noise to tend to get worse, since pitch length will be extended and the 
variation effectiveness will be hard to be acquired, if spacing of adjoining land parts is a setup which can secure sufficient block 
rigidity, and to reduce the impact component by both minor grooves. Therefore, it is thin in the flu te width of the narrow-width 
Joran ching minor groove of a low angle, and it is good to limit to 20 - 40% of flute width of the flute width of the inclmSiorrrnTior 
£22X!g£iLk^ sottrcf ^i f S ^ ct component may be stopped . ™ ~- — — 

[0027] 9) Yes, almoughthe curve^rdlonged in the shape ot abbreviation for S characters is sufficient as the inclination major 
groove of an angle type as drawing 2 was already described, it is an area important for high pre nature in the center of the die 
length of an inclination major groove to a treading-in side. Since the large slot pass to **** of a tread cannot be taken if it begins 
to kick and a side is the curve of a direction as it is while the direction of an elementary stream loosely curved towards the side in 
accordance with the flow of the water in a ground plane from the central region of a tread is desirable Conversely, large slot pass 
can be taken by considering as the curve of the existing curvature which has a core in the width-of-face core side of a tread. 
Wastewater nature is not spoiled, even if a direct inclination slot extends and is not opened for traffic to ****, 0 f a tread, since the 
die length of an inclination major groove longer than touch-down length can be taken also in this case. 
[0028] So, it becomes possible to almost provide wastewater with an inclination major groove, and the negative of the minor 
groove which surpasses **** of a tread and is prolonged at a larger include angle can be set up low, therefore it also becomes 
amelioration of a pattern noise. 
[0029] 

[Example] Call PSR of a tire By 225 / 50R16, this invention was applied as follows about the tire of the item of the tread half 

width of W: 1 00mm, and L= 1 20mm of touch-down length 

[0030] 

[Equation 1] invention pattern A( drawing 1 ): - the negative ratio of the negative ratio N:0.3 % inclination major groove of a 
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[0032] 



[Equation 2] Invention Pattern B( drawing 3 ): N 32.5 %Na:28%Na/N=86%Wa:90mm Wb:80 mmWa/W=90% 
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Wb/W=80%[0033] 



[Table 2] 
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[0034] a Rills [ 3a, 3b, 3c, and 3d ] circular pitch - 3a-3b for >3c-3d between between (11) >3b-3c (11) (13) - it is 11 the 

touch-down length L -- short paddle. 

[0035] 

[Equation 3] Invention Pattern C( drawing 2 ): N:28%Na:22%Na/N=79%Wa:80 mmWa/W=80%[0036] 
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[0037] The inclination major grooves 2 and 2 make the shape of S character. The pitch of Rills 3a, 3b, and 3c is between 
>3between 3a - 3b (11) b-3c (11), and is 11. It is a short paddle from the touch-down length L. 

[0038] When the configuration of the others [ tire ] only in the difference in a pattern conventionally shown in drawing 4 was 
arranged similarly to the tire of the invention pattern C ( drawing 2 ) and the next test was performed, the results (characteristic 
display which sets a pattern to 1 00 conventionally) shown in Table 4 were acquired 
[0039] 
[Equation 4] 

fx bm : (*5I£2. 3 kgW /cm 2 , *?fi£*l 2 £jftTO^ 
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[0040] 
[Table 4] 
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[0041] 

[Effect of the Invention] According to this invention, it is useful especially as a tread pattern which may be compatible in the high 
wet engine performance, without being accompanied by the sacrifice of other main functions under a low noise. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



[Claim 1] The tread which touches a road surface is offered on the crown section which makes the shape of a toroid and straddles 

from e tne cen^f f 77 I" 7%*™* «** "** *™ ° f 3 ^ number as.anfpToliged 

meltatonaTnV T? 1" "flf? * " nd hftrffl » * ead cross direction « ■ fallow include angle to 

the equatorial plane of a tire respectively In the pneumat.c tire which classifies a touch-down land part and changes by these 

i rr^TT ■? ? a r? ^ inc,ination major ^ has a dead - end * e 4» <>* ^ 

and near the of a tread respectively. And it grows into the die length and the inclination in which the plurality of the 
nchnation major grooves of above-mentioned a large number surpasses the touch-down length under the dynamic load radius of a 
tire to constant and may locate the both sides of a top Nonyuki stop termmal in it over that order. **** of afread is subsSv 
surpassed near **** of a tread from an inclination major groove top Nonyuki stop terminal thru/or its near. StaSSSll 

lor 1 13 f P HH eUmatlC Chara , ctenzed ^ 8™** into combination arrangement with the comparatively narrow S« 
minor groove of addressmg to one at least prolonged with a loose mclination to the equatorial plane of a tire 

M^r^f T 3,1 i ndinati ° n maj ° r & °° Ve faceS mutuall y md ™ t0 concav e in a convex and 

w,dth-of-face one end of a tread ,n the central region of a tread, respectively and which was indicated to claim 1 with ****** 
which surged loosely. 

[Claim 3] The pneumatic tire with which the inclination major groove which adjoins each other mutually indicated mutual spacing 

to two o™7 TT &OOV T fV*** 1 beC ° meS C ° mbinatlon arran S ement Wlth *e branchmg'minor groove addSseT 
to two or more [ which are mostly classified into division into equal parts ] or 2 

lC wZt ] P " eumatic tu " e indicated t0 claims 1 ^ 2 which become mutual arrangement with the addition minor groove 

il fr!l? rT ^ " ^ mCl r, tl0n maj ° r ffome whlch ad J° ins each other mutuall y those mutual 

spacing from an inclination major groove, and classifies into division into equal parts or 3 

to whT,hl T h he Pn r, eUmatlC tire iDdlCated t0 ClamS 2 ' Wd 3 Wtil eXtension which consists of a more nearly narrow-width rill 
cSm 8 T? F T ^ ersec , tsa n inclination major groove, and extends toward the central region of a treX 4 

; ™ I ;r C T , C md r Cated 5 da,m 5 Which beC ° meS SUch a Smaller P itch ™* * at a branching minor groove goes 
to**** from the central region of a tread also includmg the extension. igioovegoes 
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Application Serial No. 10/679,357 
Attorney Docket No. 7040.0054.01 
Amendment— Filed August 25, 2004 

REMARKS/ARGUMENTS 

Applicants submit this Amendment in reply to the Office Action mailed March 25, 2004. 

Applicants amend claims 29 and 58. Claims 39 and 58 have been amended to recite 
"wherein the equatorial groove portion of each transversal groove has a uniform width" and 
"wherein the shoulder groove portion of each transversal groove has at least a portion having a 
width smaller than the width of the equatorial groove portion" in order to better define the 
invention. Before entry of this Amendment, claims 39 -62 were pending in this application. 
After entry of this Amendment, claims 39 -62 are pending in this application. 

The originally-filed specification, claims, abstract, and drawings fully support the 
amendments to claims 39 and 58. For example, Figure 2 shows transversal grooves 15 having a 
reduced width or constriction 20. 

Examiner Interview 

Applicants thank the Examiner for meeting with Applicants' representative on June 22, 
2004. During the interview, the Applicants' representative and the Examiner discussed claims 
39 -62 and the prior art of record. No agreement was reached as to whether any claims would be 
allowable based on the proposed amendment. 

Claim Rejections Under 35 U.S.C. $ 103(a) 

In the Office Action dated March 25, 2004, the Examiner rejected claims 39-48, 50-53, 
and 55-58 under 35 U.S.C. § 103 (a) as being unpatentable over U.S. Patent No. 2,104,532 to 
Sommer ("Sommer") in view of Great Britain Patent No. 2,224,472 ("Great Britain '472"), 
alleged admitted prior art (specification page 3, lines 1-5, "AAPA") or U.S. Patent No. 1,996,418 
to Hargraves ("Hargraves"). The Examiner also rejected claim 49 under 35 U.S.C. § 103 (a) as 
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